Blood pressure-independent attenuation of cardiac hypertrophy by AT(1)R-AS gene therapy.
Our studies have established that a single intracardiac administration of the retroviral vector containing angiotensin II type I receptor antisense gene causes prolonged antihypertensive actions in the spontaneously hypertensive rat. These results suggest that antisense gene therapy is a conceptually valid strategy for the control of hypertension at the genetic level. To evaluate whether attenuation of the pathophysiological aspects of hypertension are dependent on the blood pressure lowering actions of antisense gene therapy, we chose the renin transgenic rat as a hypertensive animal model and cardiac hypertrophy as the hypertension-associated pathophysiology. A single intracardiac administration of the retroviral vector containing angiotensin II type I receptor antisense in the neonatal rat resulted in long-term expression of the antisense transgene in various cardiovascular-relevant tissues, including the heart. This expression was associated with a significant attenuation of cardiac hypertrophy despite its failure to normalize high blood pressure. Developmental studies indicated that cardiac hypertrophy was evident as early as 16 days of age in viral vector-treated control transgenic rats, despite these animals exhibiting normal blood pressure. These observations demonstrate that, in the renin-transgenic rat, the onset of cardiac hypertrophy occurs during development and is prevented without normalization of high blood pressure. Collectively, these results provide further proof of the concept and indicate that antisense gene therapy could successfully target the local tissues' renin-angiotensin system to produce beneficial cardiovascular outcomes.